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\) COOLING DEVICE OF ELECTRONIC COMPONENT 

^Abstract: 

:OBLEM TO BE SOLVED: To desirably maintain cooling performance by 
;tricting a pressure loss of a cooling fluid, even if a semiconductor device 
nade compact. 

>LUTION: A power device 1 is arranged in an upper part, so that a 
-tition wall 23 of a case 7 in an inverter 100 is formed as a boundary, and 
leat dissipating fin 25 is formed on a reverse side to the power device 1 
the partition wall 23. A space for receiving the heat dissipating fin 25 is 
med as a cooling water channel 27. The length of the heat dissipation fin 
corresponding to a center part of the power device 1, is formed to be 
gest, and the length is formed to be gradually shorter toward both end 
Is thereof. 
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IMS 



m l It is the cooling system of the electronic parts characterized by being formed so that it may become short as 
St^d^oSSSSie according [ on the cooling system of the electronic parts which cool ^id electronic 
t^CTt^OT more radiator material extended in the direction which deserts to electronic parts and the fluid 

this 1 each 1 radiator materiaU md 1 the die length of two or more 

tn^ of ttrtSS^aterial is the cooling system of the electronic parts according 
a?m 1 ^ara^zeTby being formed from the center section of electronic parts along the flow direction of the fluid 

Z^Z £^^1^^^ -aterial is the cooling system of the electronic parts according 
a?m * 2 chaScSzed by being formed from the center section of electronic parts along the direction which 
«ir.tJ thpflnw direction of the fluid for cooling so that it may become short toward an edge. 

fm 41 mSlSrf^SmS of said radiator material is the cooling system of the electronic parts according 
laTm 1 ISara^zeTby being formed along the flow direction of the fluid for cooling so that it may become short 

•m of said radiat ° r mat6rial " the C °° ling sys?m ^f the electronic parts according 

EL 1 or 4 characSrized by being formed along the direction which intersects the flow direction of the fluid for 
lino that it mav become short toward one edge of electronic parts. 

rSor m^Sial located in the side which said electronic parts are arranged at two or more juxtaposition, 
oTher 1 electronic parts do not adjoin is the cooling system of the electronic parts according to claim 4 or 5 
rarterized bv forming die length short from other radiator matenal. 

to 7^said raSr material has no claim 1 characterized by being formed also in the location corresponding to the 
Sthe Sec^nic pa^s by which two or more parallel arrangements were carried out mutually and forming short the 
} of the e fctromc ^ ™™ . materi al located in the side which other electronic parts do not adjoin from the 
rXftto^ 3 electronic parts - the cooling system of electronic parts given 

ataofsaid radiator material is the cooling system of the electronic parts according to claim 1 to 7 characterized by 

,vf taHiiW fins extended along the flow direction of the fluid for cooling. 
Sp? sl£ Sato? ISSSli *e cooling system of the elecbonic parts according «o claim 1 to 7 charactenzed by 

aLToi'Sud moi*ort a ^ris r< ma cooling system of the electronic parts according to claim 1 to 9 characterized by 
rse. up by mf^ wS separates theVecb-onic-parts side with which electronic parts are arranged the coohng 

r n&SaST SfcSS fiSKSK S — Parts ***** to Calm charactenzed 
being a liquid. 



ranslation done.] 



..//^^^Hnn.po.in/cei-b^^ 4/12/2004 



v , Page 1 of 6 

OTICES * 

.an-Patent- Of f iceZis^nfet^jejBp^s.lbr e^fgrija y : I ~" I " : , I — I I : 1 

lages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated. 
i the drawings, any words are not translated. 



TAILED DESCRIPTION 



jtailed Description of the Invention] 

fldof the Invention] This invention is equipped with two or more radiator material extended in the direction which 
erts to electronic parts, and relates to the cooling system of the electronic parts which cool electronic parts because 
fluid for cooling passes between [ this / each ] radiator material. 
02] 

jscription of the Prior Art] There is a thing using the heat sink which carried out the parallel arrangement of two or 
re radiation fins as a cooling system which cools the electronic parts in a power device etc. (for example, refer to 
8-222665,A). The heat sink equipped with such a radiation fin is arranged back to back to a power device, it is 
sing the fluid for cooling between radiation fins, and all of the die length of two or more above-mentioned radiation 
; are homogeneity, and electronic parts are cooled [ the fluid for cooling takes the heat transmitted to a radiation fin 
tn electronic parts, and ]. 
•03] 

oblem(s) to be Solved by the Invention] By the way, if it is going to attain the miniaturization of electronic parts, 
h as a power device, though natural, it is necessary to also miniaturize a heat sink. In this case, with the conventional 
iation-fin structure, spacing between radiation fins which the fluid for cooling passes becomes narrow, and in case 
fluid for cooling flows between radiation fins, pressure loss becomes large. For this reason, there is a problem that 
rate of flow of the fluid for cooling falls, the thermal resistance of a radiation fin and the fluid for cooling becomes 
ye, and the cooling engine performance falls. 

•04] Then, even if this invention miniaturizes electronic parts, it aims at suppressing the pressure loss of the fluid tor 
iling and making a request maintain the cooling engine performance. 

earn for Solving the Problem] In order to attain said purpose, invention of claim 1 is equipped with two or more 
iator material extended in the direction which deserts to electronic parts, and in the cooling system of the electronic 
ts which cool said electronic parts because the fluid for cooling passes between [ this / each ] radiator material, the 
length of two or more of said radiator material has been considered as the configuration formed so that it may 
iome short as the heat-conduction temperature by generation of heat of said electronic parts becomes low. 
)06] Invention of claim 2 is considered as the configuration formed so that the die length of two or more of said 
liator material may become short toward the center section of electronic parts to an edge along the flow direction of 
: fluid for cooling in the configuration of invention of claim 1 . 

)07] Invention of claim 3 is considered as the configuration formed so that the die length of two or more of said 
liator material may become short toward the center section of electronic parts to an edge along the direction which 
ersects the flow direction of the fluid for cooling in the configuration of claim 1 or invention of two. 
)08] Invention of claim 4 is considered as the configuration formed so that the die length of two or more of said 
liator material may become short toward one edge of electronic parts along the flow direction of the fluid for cooling 
the configuration of invention of claim 1 . 

)09] Invention of claim 5 is considered as the configuration formed so that the die length of two or more of said 
liator material may become short toward one edge of electronic parts along the direction which intersects the flow 
ection of the fluid for cooling in the configuration of claim 1 or invention of four. 

)10] The radiator material to which invention of claim 6 is located in the side which said electronic parts are arranged 
the configuration of claim 4 or invention of five at two or more juxtaposition, and other electronic parts do not adjoin 
considered as the configuration in which die length is short formed from other radiator material. 
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1 In the configuration of invention of claim 1 thru/or either of 6, said radiator material is formed also in the 
t^m^7\ocZd in the side which other electronic parts do not adjoin is formed short from the die length of the 

Z fluidlo^oli passes in the configuration of invention of claim 1 thru/or either of 9 

f invention of claim 1 1 is considered as the configuration said whose fluid for cooling is a liquid in the 
iguration of invention of claim 1 thru/or either of 10. 

S of the Tnventionl Since it was made for the die length of two or more radiator material to become short according 
;c t of the Invention] Conduction temperatureby generation of heat of electronic parts became low, Even if 

m Imcete die Z^?™™"™<™* was made for the canter section of elechonic parts to heat- 

i^^can reJuee 4e fte3 resistance between the fluid for coding and radiator material and ., miniaturizes 
Ztl£L ffih~ irr^SS^,^™ temperature to become short 
^ntion of claim 4, Even it it can reduce ine presbu thermal resistance between 

M StaciirofeSXf two or more radiator material was made to become short toward one edge of electronic 
20] Stnce^me die engm^or t direction of the fluid for cooling accordmg to invention of claim 5, 

ts along the direction which mtereects tne riow ai flowing between radiator material, and can, as 

■ if i, can reduce ' ^|^^-**» Sn r=5u« fteftermal distance between ,he fluid for cooling, 

formance. electronic parts do not adjoin Since heat-conduction 

maintain the cooling engine performance^ other electronic parts do not adjoin Since heat-conduction 
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■cling, and radiator material and it miniaturizes electronic parts, a request can be made to maintain the cooling 

%^™Xt^Z:^«i SS£KSSS«. with which el— parts =| ed *e 
T"T JffTft fluW for cToHng*'can ^eTthenna. resistance beriveen the fluid for cooling and 

le performance according to invention of claim 1 1 . 

Sdiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained based on a 
SVFirst the 1st operation gestalt of this invention is explained using drawingl - drawing.6 In addition in the 

m power device 1 is mounted on the circuit board 3 through the pewter and wiring 

.ttag water passage 27 from the power device! «° *« ^nme^! ^tflow-of-cooling-water pipe 3 1 which are 
X^^t^Z^^S^ t t^crively are connected near the right-and- 

ir**S 2 SSt ta8 * along fine direction ,i. is a longitudina. dfrecrion , in drawing 1 ) 
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ction (it is a longitudinal direction in draw ing 3 ) of cooling water. That is, the thing corresponding to the core of 
i power device 1 is the longest, and is becoming short gradually toward the both ends. 

36]-in-~addrt^ " ■ " 
rsects perpendicularly with the flow direction of cooling water, not to be the direction which not necessarily 
rsects perpendicularly, but what is necessary is just the direction which intersects the flow direction of cooling 
cr 

37] Here the heat-conduction temperature distribution of the radiation fin 25 by generation of heat when the power 
ice 1 operates come to be shown in drawing 4 . In addition, although drawing 4. is a sectional view corresponding to 
I drawing 1 , all the die length of a radiation fin 25 is made the same. Suppose that it is an elevated temperature, so 
the eye of hatching in a radiation fin 25 is fine here. 

38] Heat has stopped transmitting to a tip according to this as it goes directly under [ core ] the power device 1 to 
*itudinal-direction both ends from directly under [ this / core ] all over the both ends of the power device 1 , i.e., 
hngA , to heat having reached to the tip of a radiation fin 25. Supposing the allowable temperature of the power 
ice 1 is'l 50 degrees C, it is made not to exceed this here at the time of actuation. 

39] Temperature rise deltaTj [**] of the power device 1 is calculated by the product with loss [ of the power device 
P [W], and thermal resistance [ between the power device 1 - cooling water ] R [**/W]. That is, it is deltaTj=PxR **. 

40] Moreover, the temperature Tj of the power device 1 [**] is searched for by the cooling water temperature Tw 
] and the sum with temperature rise deltaTj [**]. That is, it is Tj=TxdeltaTj **. 

41] Therefore, it is necessary to use it so that the temperature Tj of this power device 1 may not exceed the above 
itioned allowable temperature of 1 50 degrees C. ■ 
42] Thermal resistance [ between the above-mentioned power device 1 - cooling water ] R [**/W] is called tor as the 
i of thermal resistance Rj-c between the power device 1 - a base plate 5 [**/W], thermal resistance Rc-f between a 
e plate 5 - a radiation fin 25 [**/W], and thermal resistance Rf-w between a radiation fin - cooling water [**AV]. 
it is, it is R=Rj-c+Rc-f+Rf-w **. 

43] Here, thermal resistance Rf-w between a radiation fin 25 - cooling water changes with the rates of flow ot 
.ling water. Drawing 5 shows the relation between this thermal resistance Rf-w and the rate of flow of cooling water, 
wording to this, thermal resistance Rf-w is small as the rate of flow increases. If thermal resistance Rf-w becomes 
all, temperature rise deltaTj of the power device 1 can be made small by above-mentioned formula ** and above- 

44] Xs direct effectiveness by thermal resistance Rf-w between a radiation fin 25 - cooling water becoming small, it 
hat the temperature gradient between a radiation fin 25 and cooling water becomes small. 

45] Next, the relation between the pressure loss at the time of cooling water flowing the cooling water passage 27 
1 the rate of flow of cooling water is shown in drawing 6 as segments a and b. According to this, the rate of flow and 
ssure loss are in proportionality, and if the rate of flow is raised, pressure loss will also become large according to it. 
.reover, these both proportionality can be changed by water flow resistance of cooling water. In drawing 6 , water 
w resistance of Segment a is smaller than water flow resistance of Segment b. 

146] Therefore, in order to raise the rate of flow of cooling water, controlling excessive-ization of pressure loss, what 
lecessary will be just to make water flow resistance as small as possible. 

147] For this reason, with the 1st operation gestalt in drawing 1 mentioned above - drawing 3 , the heat-conduction 
iperature according the die length of a radiation fin 25 to generation of heat of the power device 1 shortens the thing 
responding to a low edge compared with the thing of a center section compared with the center section of the power 
/ice 1, consequently water flow resistance of cooling water falls by that part, and it becomes what the water flow 
istance as the whole reduced. 

)48] As mentioned above, even if can raise the rate of flow of cooling water, the thermal resistance between a 
liation fin 25 and cooling water becomes small as a result, it becomes possible to suppress the temperature rise of the 
wer device 1 and it miniaturizes an inverter 100 by reduction of water flow resistance, controlling excessive-ization 
pressure loss, the cooling engine performance will be maintained by request. 

)49] Next, the 2nd operation gestalt of this invention is explained based on drawing. 7 and drawing 8 . Drawing 7 is a 
;tional view corresponding to drawing 1. , and drawing 8 is a sectional view corresponding to drawing 3 . This 
eration gestalt shall have differed from the 1st operation gestalt in change of the die length of a radiation fin 25. Other 
nfigurations are the same as that of the 1st operation gestalt. 

)50] Although the configuration which the thing corresponding to the center section of the power device 1 shortens 
vard the edge for a long time about change of the die length of the radiation fin 25 which met in the direction (it is a 
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■udinal direction in drawing 7 ) which intersects perpendicularly with the flow direction of cooling water is the 

« ha o '*e 1 st opStion gestalt here as shown in drawing ? The die length o f the radiation fin 25 (25b) of two 
^halot-Uie-^ 

LT^teTn^ — y, andThe radiation fin 25 (25a) of two sheets 

n Furthermore although the configuration which the thing corresponding to the center section of the power device 
rtJn^w^d £e Xetr . long time also with change of the die length of the radiation fin 25 along the flow 
tior T(t^ton^Td^!n in drawing 8 ) of cooling water is the same as that of the 1st operation gestalt as 
Z d awni 8 ™ dTe length of the radiation fin 25 (25d) corresponding to the side of me near power device 1 
wnicKXefpower devicesTdo not adjoin is made shorter than the die ength of the radiation fin 25 (25c) 
•cmrmHina to the oower device 1 and between one. [ which adjoin mutually J 

2?S^ce th ^Ae^aTSsis^ce of the part between which both sides are put with the power device 1 becomes larger 
L E™l reslSce of the part where the power device 1 exists only in one side, it can perform cooling in 
to^Tof he Say o? the power device 1 by changing the die length of a radiation fin 25 according to this 

aaSstance difference, and can make a more positive thing cooling engine-performance maintenance at the time 

3f^t^e^dopCTationgestalt of this invention is explained based on drawing 9 and drawing 1Q Drawing 9 is a 
nLVvTewTor^esDonding to drawing 1 , and drawing 10 is a sectional view corresponding to drawing 3 ^This 
^ZSSSS^^d^^ 1st operation gestalt in change of the die length of a radiation fin 25. Other 

sSned SS? shown in dewing 9 , and the die length of the radian fin 
I me in thfdirection (it is a longitudinal direction in drawing^- ) which intersects perpendicularly with the flow 
Sot oftol^g waS Z Vwo powef devices 1 and the longest thing between one and it goes to » ™ 
from mi^CglsTradiation fin 25 (i.e., as it goes to the location corresponding to the side of one side of each power 

?1 Furthermore the die length of a radiation fin 25 is shortened as are shown in dmwingJJ) , and the thing 
2£5£ ITa Se center section of the central power device 1 is the longest and goes to right and left from this 
esponding to J^ 0 ^^^ 0 ^ 1 ^^ the ra di atio n fin 25 along the flow direction (it is a longitudinal direction in 

corresponding to the S1 de of one side of each power device 

'■^^^l^oi^ radiation fin 25 corresponding to the side by which other power devices 1 with which 
571 Next the 4th operation gestalt of this invention is explained based on drawing _U and drawing 12 . Rawing!! is 

STLS^ ooeration gestalt [ of the above-mentioned 1st ] - what is necessary is just to change the die length 
SZ^S^SSfiipation pin 33 to six power devices 1 in the 4«h operation gestalt, about the example 

. . .. 4/12/2004 
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ch used one module of things from which the amount of three phase circuit became one module as well as the above, 
ough the example which used three modules of things from which the amount of plane 1 became the 1 module M 

shown- — " ;~ " '~ ~ ■ — ; — 

52] Furthermore, although cooling water is used as a fluid for cooling with each above-mentioned operation gestalt, 

only cooling water but other liquids or air are sufficient. 



inslation done.] 
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[0019] |f*Jl4<7)^(cJ:il(f, ISifcOifcifegBtt 
jWK < 2r & «^ gPp a pO-^OSffig? fc [fiifro t « < * h X 

o iz tfcfe«>, ajK^flmsra^^aifflafr^ssaisiB 

z b , vf»&> *>MMt lx i> . 

[0020] it 5 ofHitciwar. «moi&Sfeastt 

x. m^&co-ijcos&mzfofr^xMKnc&xoizL 

[002 1 ] H3Rq(609KB{CJ:tiUf. tt^VTiUI^ 

w» t * i^flfflti . a5p a p* J i^s-r ?» aa tJt^T ^ 

[0022] im.T^l coW^zXixM. ^MrH&Sdfi 

m& L*^Wte. «^p a pffls:ra^ib^T^5^a«^ 
m<%&<7>x\ zcom&coittmfttfcD&zzm.K-tzz 
bx\ m±umaKmzi§fflmffi.m^ixz>mcoKjim 

[0023] mj£#8cr>mUz£ixtf , iWftgW*. ^ 

[0024] lt*ia9fO||BJlC ttSMSWf 
IkhZbifiX' 

[0025] mim \ oe&pmz xtm . is^wsr, 

X*^. ico^*^aifflgE*coaBS^^-C^a]fflSS«ck 



[0026] If 1 1 <0SWJC 4ftl4 . JftfflJflaWfcS: 

ifiX'Zh. 
[00 27] 

nizm^wpfi-tz* 

[0028] t-f. mi~~wi6zm^x. zcrmwcom 

tvffi. IGBT (»»y-bAM#-5h5VyX 

warnx £ 3 fflsat** wan-*- & 4 ? 

1 oO^ffl^^t^tLT^^d. mite.. 4 
ys<-71 OO^ft5:itTOit$) , 9. ill Jill 2 
cDA — AfSriBlSL 03l402<OB-B»r®H£. R^ffh 

[0029] W.m.nJ}£ 3ffi33tt»Jfc:3e»-r* fctt* 
1 ffl^Hil 2-s>^N or 7-7-V>M x 1 tf-O&X'fohtlfr. 3 
6 *f*M X 1 . #^S6<59 

*< s H2t2i^-J:-3fc:. lo^^A-^Mtr^r^TtJ 
[00 30] HI Kirrf 4 3 »C, nv-f X 1 J4. 

Hzm^tiX^^h. dtfX— xtv— h5£J4, nr? 

x i ax^mmwi. 3%mo£o jets**-*' 

-6(4, 0 3 J: 3 t>'*A-/PM4fft:»ttfeii 
X *) , ^fcfc^#IIJfo'WB«"CH: 3 oot 

[0031] *S^A-A'^<— 6^Rttfe*lfc-<— ^7" 

9<7)S^ri>Prafi2 3^±(C|l^$iXT^&. IW^- 
X#f*9 2:. +r-X*W 9 <r>±&<rMU&ft*W 0 T-v 
;^;n"-1 It. TMOHMS3o7*^-l 3 

li. JSHE^rS-HtffflJ^ 15, 17, 19, 2 1b. Z 
rt&gm 15, 17, 19, 21 ffl5SrjS^-ri>PiM2 
3fcSr*i-T04. 

[00 3 2] PI^2 3M-XTl/-h 5 tR^fffllC 
(4. IWftaWi: LT«WK«WROlWft7 ^2 5#\ 

^-f^lKWUKR-r-S^-rtl (BI1+"P±T*H>I> W£ 
[003 3] PSfi2 3£nT#A-l 3tfl5ISl 5, 1 
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7 , i9. 21 fc-eBStfufesaartfc. ^aiffl»s*t l 

X O^ffl^^SS 2 7 £ flMW-* . Z <7)<§&*m$% 2 7 £ 
WXh^mtfiZ^ )V7-irJM x 1 frt>3t±-f 

f&y<vi 5iitLxnmthztx\ 

[00 34] 123 fcjjrf 4 3 C D7*A'-13^S* 
719 fcJWbMBPrc-f 7*3 1 ttf 

*ti?timmztLX^&. 

[0035] JSc»7-f ^2 5(4, 01^ 
-f4?K. ?^fiW<OgiEiX*r6lfciS^-fS*t6l (El+t 

X 1 <7)*<kgBl;:*ti£-r-!> . *<F> 

m^Blzfofr-oX&«l,Z ! )&<*s:r>X\^. S&fc. 03 

[00 36] Srfc. 01X14. JB»:m >"2 5^1? 

[0037] Z ZX\ W—r'sU X 1 tftftflsL 
<0fHftt=J: «JWft7 -f ^2 5«»*i H4 
Citioi:^^. ^t*3, 04 {4. fWeHit=*HW4 
BffflH^*436«, ^2 5c/)^${4. t^THt 

tiObLThh. ZZX\ Sm,y 4 1/2 5^^ h^v 
^>ycoUifiMi)^lZ&T&X'fohk-t&<, 

[0038] ZtllZXtllf , yf«7— f.'^ X 1 <7)4"l>g& 
j£Ti4 , M7^25 cr)5fe« * T»'5t L T v » 4 cote 
ML. ^O^gPET^^^'V-xVN'-f X 1 <0HigflI, 

X 1 cOf^iSK^ 1 5 CCf ft 4 1 i: . tM^B#l=(4 

[0039] A-v-fAMXKTJMl^ATj 
{4. A*7-fAMXl«g*P [W] t. y«7— fy«-f 

X I ~^ai*Pa^^SiJiR [r/W] k^Wt.kO**) 

ATj = P X R ® 
T'ftl.. 

[0040] ±tz. W-^JU X 1 COiSJgTj [«C] 
(4. ^ai*?STw [«C] ?ag±#ATj ["C] k<0*I 

Tj = Tx ATj © 
■CftS. 

[004 1 ] UA^T, ^COA-V-f^XlWM 
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tj#>\ mmifzi*m&m 1 5 o'c^mt^x 0 izm 

[0042] IMLtz^V— t>U x 1 

~~tm? < y 2 5raoSy£SiRc-f ['C/W] i: . m& 
y i y~^a*S^»ffiSiRf-w [°c/w] toftt t 

R = Rj-c+Rc-f+Rf-w <3> 
[0043] ;:t'> m*7 4V2 5^&W*ffl<D»M 

zniz £ti&. mmmt h cfieoT^jgfitRf-w^/h 

$<^ro-CV^„ HfeSln:Rf-w*vjN$<^ix(f . ±l£t 
*:5ftD:B <fcl>'<3>£<fc 0 , y**7— X 1 CDfflg±#A 
Tj SvhS < -f £ £ k & . 
[0044]M7^25 ~^7t<^^»SaRf-w 

*vjn$ < tah z t iizx z>m.mw%%}$kt vxa, mmy 

<<>2 5b <SiP* b nfflco&gMtf'hZ <%Z>ZbX'h 

[ 0 0 4 5 ] &(C, #ffl*a<^iP;«& 2 7 5:SEix^^ 

a, btUSt. £ilK«J:*U2\ asafcEWIBfefcU 

T*£<3:-i>. £ft^iao#WJt<?!iW«ti, #in* 

coiiTKffifitC J: o •C^-fCS-ti-'l) £ b WX'Z 6 . 06 *T' 

[0046] Lft^t, ffi*«jfe<ojft*:fl:«rlWW Lo 

/h£ < -tn.it i. ^Zblz&h. 
[0 0 4 7] ZcotzMz, |&3*Ufciai~H3fc:ist7S 
|g 1 <7)HJfim«T"{i, ISdS? ^25 C0«$ £ , ;n*!7- 
f)M X 1 tf)fafc(c J: ^JJMl^ftK**. /V7—?jU x 

lvxtAgmzit^xm^mzMm-tzi*?)*:. 

[0048] a*StaO««tJ: 0 . 0 tz. 

£ k . i«tS*«S»7 ^y25t »SJ*i: <0|BK0 
SKdftifrtf'hS < 3r 0 . ^V-x^M x 1 £>ffl£±#£?P 

[oo49i»:, z<vmi<?>m2(?)mmmz. 07 

BEIT* 9, H8ttH3t:itiBt-4BrffiHT*4. zcn 

mtmimz* * v 2 5 0*3 *>3s<b&«* 1 ouss 



mmmtnnx'hh. 

[ 0 0 5 0 ] £ ZX'li. 07 tc^-fi 3 (c* 

5a < -ri»fflBK(i^ 1 omwmt mmx-btw. h= 
m&rrtw-T'W x 1 , 1 fflijako2«coisaKi7 -f 

>-25 (2 5 a) COIkZXO . mW7~T'U X 1 *s 
KSSL^^iWNV-f^M X 1 OfiOl^tcMJCE-r-i. 2»c 
nW&yj V2 5 (2 5b) 60^3$r. LTV^S. 
[005 1 ]$ 4>K. 08tC^-r«k d ^ai7j<c08iin 
^ (H8 4»T*&*m) GMiiZtm? 4 >2 50* 
Sco^kfco^T t . m-^-tW x 1 ^i*>ife«(c«JE 

» i nmrnmrnk mmx-hhtK ^Hzmm-t&^v- 
t>u x i . i fflarat^-rssds^ ^25 (25 

c ) co«$ J; 0 . flfeO^-V-x^M x 1 tmmLK^w 
WW-f^MX 1 <?5fflWKStJC-r4iWR7 ^25 
(2 5d) c7)^§S:, ffl<LT^|> <> 
[0052] MffliJSr^^^-T-VNM X 1 T»E*ai<tft« 

gge^MSfiiJ: 0^c§ < tch<r>X\ znfm&Mizmt 

Xm&? 4 >2 5CD^Zmt%*thZkX\ >^y-T 
-'N'-f x KOBe^JSrSS-JKL^aid^i., -i 1 0 

[ o o 5 3 ] £ com&& 3 comtmmz . m 9 
&£vmi cHzm~3zmw-t&* m9amiizttm-tz, 
mmmx-b 0 . 01 0 ^11 3 t*tjs-f ^BiBE-c-ft s . 

£<OSOi»JB{i« WM:X 4V25 CD£:ZCD$cittfM 1 <0 

mfmmbm%&i>e>kLx$>&. ^ntxvmmmi 
commmmtmmx'hh. 

[0054] 09 tc^-f J: 3 tc. ^aiTKOsSii^^kS 

szthJifo (09^t'fc&*-i*]) iz^fzumy 4>2 

5<7)*${i, ro^N'V-T-VNM X 1 , 1 ffl5^c0t(?D 
A^ftl>«<. £c7)ftt,ft^mx^>'2 5*^fc&c7)ffi 
fftcM^d Cfot. x 1 cofrfflj 

wfflttrlc«j&r4ffl«fc:i«33&»a C«!-o-rSt»7 ^25 

[005 5] 01Otc*f iotc. JftflWccoa 

^*(6l (01 0+t*«Sri6i) Kr» ? 3tisafe7 <>25 

Mfe-thl><7)tf&h%<. zco&hM^tmy 4 >2 5 
t-v-W x l ^«<?5«^rk:»jW*fl«^i6i*»3 tcSS-o 

[0056] z<n^3<^mmm^>^iz\,i.. m-v-t 
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mm? <>2 5 com$&& 1 com&mmiztt^xffi 

[00 571W:. CcD^BJc0^4O»fi^«Sr, 111 
1 &£ X/m 1 2 £ao#fBBJl-f S . H 1 1 11H 1 £*«6 
■rsffirWHt'&Os 01 2ti03£MJEt~l>ISTtIff0T'S> 

& . i comtmmn. aiss^t^M? ^25 

fcft* T*#*>RJRt>' 3 3 J: U ZC0tmX>3 3<7) 

nmmiWi i commmt mmx-foz . 

[0 0 58] £<^4^H$&fl2©£fc^Ti>, §Htf>H 

3fte , :x3 3t-r.i>.ri:T\ ^#025^7 ^ V2 5CJt^ 
TiBftlffl***** < $r4<9"C. 4 WC-? 1 0 0 SvhS 

[0059] _hie Lfcmknm&vy 3 3 t-r 

* , frf a 2 nmw&ma «t # * 3 contmmizz 

ti-etimRLxii £\>\ 

[ 0 0 6 0 ] -LKLfcm 1 (ommmm^A^m 

10061]*^. ±EL«r* 1 <r>mmmm~~ j m4 com 
mmmitzti . 1 1 * s> jl-/um t &o * & 

<D£ 3* ^'*->M^L/dH£*L*:#. 3ffl## 1 ^ 
I? 3.—)Vttotz 1><V$: 1 tyi-/l^fflUJItoU 



[ 0 0 6 2 ] 3 ±K4H8W»JB-Ctt. ^fflfflS* 

[ 0 1 ] £ etimon 1 ^sfe^ss^^-rn 2 w a - a 

BtB0T'£>&. 

[02 ] d^BJiO^ 1 (OgQBEHBS:*^ y^-^i 
«sO¥B0-C-S>4. 

[03] 02<DB-BBJr®0£, RB*fh*|ftjt:9 0Kig 
SB § -frfcttlirc* t £ cOT'S> 4 T* 4 . 
[04 ] «7-f'M^Lfc«^«ii:Ui! 

[05 ] HtfJbfcoasifclMfc? / ^^Sl*IH4>S»fita 
tc7)fflM0T'J>i.„ 

[06] mj3m&tttm*coffi&tcDttmmx'hh« 
[ 0 7 3 z <rmwM 2 commmm ^-t . 0 1 tcMjce 

•T4Bi®0T'^4. 

[08 3 £<?)3«B<0S52OSaBB»*5^-, 03tc*tJ6 

[ 0 9 ] £ <?&ffl?M 3 commmz^-t. 0 1 tc**j6 

-T4Bi[S0T'fe4. 

[010] £^HB^3<7)|Ufe^JIIS:*-rs B3te*t 

m-thwmmxfoh. 

[011] £ 051^^4 coHjfe^®Sr^-f. 01£*f 

[01 2] z<D$mcos$4cr>nmmmz^-t . 03^ 

[fi^otBBfl] 

1 ^7-7^ X («^n D p) 

2 3 PgM 

2 5 (ft&tftt) 

3 3 safety (Sfc&gW) 



[01] [03] [05] 
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[H2] [04] [06] 
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[011] [012] 




